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(54) . [ Title of the Invention ] Solubilizing agents for aculeacins and 
medicinal compositions therefrom. 

(57) [ ABSTRACT ] 

[ Constitution ] The present invention is 
aqueous compositions of aculeacins , or 
dried compositions thereof, wherein acule- 
acins and glycyrrhizin derivatives are 
contained. The invention is also composi- 
tions wherein sodium salicylate or sodium 
benzoate are added as solubilizing adju- 
vants, . in order to increase the solubil- 
ities of the aculeacins in the above- 
mentioned compositions. Further, the 
invention is compositions wherein amino 
acids are added to the aforementioned 
compositions, in order to prevent 
turbidity when the above-mentioned 
compositions are dissolved in infusions. 
[ Effects ] By employing glycyrrhizin 
derivatives as solubilizing agents for 
aculeacins, which are sparingly soluble in 
water, aqueous or dried compositions 
thereof may be solubilized very safely. 



[ SCOPE OF THE PATENT CLAIMS ] 

1. Solubilizing agents for aculeacins, wherein the active 
ingredients are glycyrrhizin derivatives, 

2. Aqueous or dried compositions of aculeacins , wherein 
aculeacins and glycyrrhizin derivatives are contained, 

3. Aqueous or dried compositions of aculeacins, wherein 
aculeacins, glycyrrhizin derivatives and sodium salicylate 
or sodium benzoate are contained, 

4. Aqueous compositions of aculeacins or dried 
compositions thereof, wherein aculeacins, glycyrrhizin 
derivatives and amino acids are contained, 

[ DETAILED DESCRIPTION OF THE INVENTION ] 
[0001] 

[ Field of Industrial Utilization ] The present invention 
relates to solubilizing agents for aculeacins and medicinal 
compositions therefrom. 

[0002] 

[ Description of the Related Art ] Aculeacins are produced by 
micro-organisms belonging to the genus Aspergillus and are 
known as antibiotics having antimycotic effects, (Japanese 
Examined Patent Application 59-20350, Japanese Examined 
Patent Application 59-20351, Japanese Examined Patent 
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Application 59-20352 and Japanese Examined Patent 
Application 59-20353) . They are also expected to be 
prophylactic and therapeutic agents for Pneumocystis carinii 
pneumonia [Japanese Unexamined Patent Application 2-288837; 
Tetrahedron Letters, 4147-4150 (1976); Helvetica Chimica 
Acta, 62(4), 1252-1267 (1979)]. 

[0003] However, aculeacins are very sparingly soluble in 
water and it is difficult to solubilize them by uniformly 
dispersing them in an aqueous solution to the point where 
they are completely clear to the naked eye. For this reason, 
solubilizing agents such as alcohols, polyhydric alcohols 
and cholic acids are used for conventional solubilizing 
processes (Japanese Unexamined Patent Application 2-288837) . 
In these processes, when dilution with physiological saline 
or the like is carried out after solubilization, there is 
turbidity, so that further addition of a non-ionic 
surfactant, such as HCO-60 or Tween 80 is needed. On the 
other hand, solubilization is difficult with a non-ionic 
surfactant alone. There are also problems from the aspect of 
safety with the addition of dissolution adjuvants such as 
the aforementioned surfactants. 

[0004] 

[ Problems to be Solved by the Invention ] Although the use of 
alcohols, polyhydric alcohols, cholic acids and non-ionic 
surfactants is indispensable for the solubilization of such 



aculeacins, there are problems from the aspect of safety. An 
object of the present invention is therefore the provision 
of aculeacin compositions which are safe and stable. 

[0005] 

[ The Means of Solving the Problems ] As a result of diligent 
investigations into processes for solubilization, in order 
to solve the above problems, it has become, possible to 
obtain compositions whereby aculeacins can be solubilized 
safely and highly efficiently, by the unexpected use of 
glycyrrhizin derivatives as solubilizing agents. It was 
further discovered that these compositions have excellent 
storage stabilities. 

[0006] That is, the present invention provides aculeacin 
solubilizing agents wherein the active ingredients are 
glycyrrhizin derivatives. The present invention also 
provides aqueous compositions of aculeacins, or dried 
compositions thereof, wherein aculeacins and glycyrrhizin 
derivatives are contained. When the present inventors 
carried out investigations into dissolution adjuvants, in 
order to increase the solubilizing power for aculeacins, 
they discovered the surprising fact that the degree of 
solubility of aculeacins is markedly improved by the 
addition of sodium salicylate or sodium benzoate to the 
aforementioned compositions. 
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[0007] That is, the present invention provides aqueous 
compositions of aculeacins, or dried compositions thereof, 
wherein are contained aculeacins, glycyrrhizin derivatives 
and sodium salicylate or sodium benzoate. Methods generally 
considered for the administration of medicines are 
intravenous, intramuscular, intradermal and subcutaneous 
administration or the like; one of the most frequently used 
methods for the intravenous administration is to mix a 
medicine into an infusion, after which intravenous 
administration is carried out, but, when the present 
inventors carried out further investigations into methods 
for the administration of the above-mentioned aculeacin 
compositions, and an above-mentioned composition was mixed 
into an infusion, if the content of a solubilizing agent was 
markedly small, turbidity was seen after the mixing. As a 
result of various additional investigations for the purpose 
of preventing this turbidity, it was discovered that 
turbidity may be prevented by the addition to an above- 
mentioned composition of a specified amino acid, such as 
glutamic acid, aspartic acid or cysteine hydrochloride. 

[0008] That is, the present invention provides aqueous 
compositions of aculeacins, or dried compositions thereof, 
wherein are contained aculeacins, glycyrrhizin derivatives 
and amino acids. The solubilization according to the 
invention may thus be described as dispersing aculeacins 
uniformly in aqueous solvents and making them into a state 



whereby they are completely clear to the naked eye. An 
example of a suitable aqueous solvent which may be given is 
distilled water. To this may be added suitable salts, sugars 
and acids; examples of these which may be given are 
distilled water for injection, physiological saline, sugar 
solution and buffer solutions. The aforementioned aqueous 
solutions may also contain aqueous organic solvents, for 
example, ethanol, as long as they do not exhibit any 
toxicity. The aqueous compositions according to the present 
invention signify liquid compositions whereby aculeacins are 
solubilized by means of the above-mentioned aqueous solvents 
and these aqueous compositions may be produced as dry 
compositions by means of a suitable normal drying means. 

[0009] The aculeacins which are the active ingredients 
according to the present invention are substances 
represented by the general formula (I) : 



[0010] 

[ Chemical Expression 1 ] 




[0011] (in which formula Ri-O- denotes an organic acid 
residue, which may contain in the molecule, a long chain 
saturated or unsaturated fa:tty acid residue or benzene ring, 
pyridine ring, oxygen atom, iodine atom or nitrogen atom; R 2 
denotes a hydrogen atom, a lower alkyl group, which may have 
a branched chain, a benzyl group, or an amino-lower alkyl 
group, wherein the amino group may be mono- or di- 
substituted with lower alkyl groups; R 3 denotes a hydrogen 
atom or -CONH 2 group; and R4 denotes a hydrogen atom or a 
hydroxy 1 group) . 
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[0012] Examples which may be given of the Ri group in general 

formula (1) are: 

[0013] 

[ Chemical Expression 2 ] 

- (CHi ) . Me (n-l 0-20) , 

- (CH, ) , CH=CH (CH, ) , Me (n=7, 9. 11), 

- (CH, ) , CH=CH (CH, ) , Me, 

- (CH» ) , CH=*CH (CH, ) , Me, 

- (CH, ) . CH=CH (CH, ) „Me, 

- (CH, ) i CH-CHCH, CH=CH (CH, ) , Me, 

- (CH, ) ! CH-CHCH, CH-CHCH, CH-CHCH, Me. 

- (CH, ) , CH (Me) -CH, CH (Me) -CH, Me, 

- (CH, ) „NHCO (CH, ) . Me (n = 7, I 0) , 

- (CH, ) . NHCO (CH, ) „Me, 

-CH, *V"° (CHt) • Me (n=7 ' 9> ,lK 

0 (CH, ) . Me (n=7. 1 1) , 

-CH, 

O (CH, ) , Me, 

-CH, 

-CH, -< >- NHCO (CH, ) „Me, 





°-0° 



CH, O — \ >- O (CH, ) . Me <n=7. 8. 11), 
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[0014] 

[ Chemical Expression 3 ] 



-CH, CH, 



CHa CHa 



-CH=CH 



CH=*CH 




0 <CH, ) . Me (n=3~8. 11). 



0 (CH, ) , Me. 



O (CH, ) . Me (n=5. 7, 9) , 



NHCO (CH, ) „Me, 



(CH, ) . NHCO (CH, ) ,.Me (n-4, 6, 1 



-CH-NHCO (CH, ) ,«Me, 



CH, 




(CH, ) „ 




(CH, ) „ (CH, ) , 9 Me. 



r 
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[0015] 

[ Chemical Expression 4 ] 



\- (CH, ) * Me, 




0 (CH, > , Me (n=5. 7, fi. 11, 13, 17), 







S(CH»),Me <n=7, 9, 11, 1 3) > 



SO, (CH t ) , Me (n=7, 9, 11, IS), 



0 (CH, ) , Me (n=7, 9, 11, 13), 





NHCOMe, 



NHCO (CH» ) . Me (n»5. 8, 10, 12. 14), 



NHCO (CH* ) „Me, 
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[0016] 

[ Chemical Expression 5 ] 



OH 



NHCO (CH, ) ,»Me, 






CI 




NHCO (CH» ) ,«Me* 



NHCO (CH, ) , ( Me, 



Mo 



NHCO (CH, ) „Me, 



OMe 




NHCO (CHi ) . Me (n=6, I 0) . 




NHCO (CH, ) .Me (n«6, 10), 



NHCO (CH» ) . Me (n=6, 1 0) . 
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[0017] 

[ Chemical Expression 6 ] 




NHCO (CH,). Me (n«8, 8. 10, UK 




NHCO (CH* ) toMes 



CONH (CH* > .oMe* 



V- 0 (CH, ) . Me (n=7, 1 J) , 

-/ 0 (CH, ) . Me (o=7, 1 1) > 

\=«= n 

NHCO (CH* ) .»Me 
N 




[0018] Examples which may be given of the R 2 group are: a 
hydrogen atom, a straight chain or branched chain lower 
alkyl group of 1 to 6 carbons, such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, secondary butyl, tertiary butyl, 
pentyl, hexyl, 3-methylbutyl, 2-ethylbutyl and 1-ethylbutyl; 
the benzyl group; amino-lower alkyl groups, such as 2- 
aminoethyl, 3-aminopropyl, 4-aminobutyl, 2-aminopropyl or 2- 
aminobutyl groups, or amino-lower alkyl groups, such as 2- 
aminoethyls and 3-aminopropyls, wherein the amino groups are 
mono- or di- substituted with lower alkyl groups, such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl and 
secondary butyl groups. 

[0019] Examples of the R 3 group which may be given are a 
hydrogen atom or -CONH 2 and examples of the R 4 group which 
may be given are hydrogen or the hydroxyl group. In the 
above-mentioned general formula preferred aculeacin 
derivatives are those wherein (1), Ri-CO- is preferably a 
long chain saturated or unsaturated- fatty acid residue, with, 
for example, 14 to 18 carbons (Ci 4 to Ci 8 ) ; R2 is preferably a 
hydrogen atom; R 3 is preferably a hydrogen atom; R 4 is 
preferably a hydrogen atom or a hydroxyl group; and more 
preferred examples which may be given are: aculeacin Aa, 
wherein Ri-CO- represents a myristic acid residue (Ci 4 ) and R 4 
a hydroxyl group; aculeacin Ay, wherein Ri-CO- represents a 
palmitic acid residue (Ci 6 ) and R 4 a hydroxyl group; 
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aculeacin Da wherein Ri-CO- represents a myristic acid 
residue and R4 represents a hydrogen atom; aculeacin Dy, 
wherein Ri-CO- represents a palmitic acid residue and R4 a 
hydrogen 'atom; echinocandin C, wherein Ri-CO- represents a 
stearic acid residue (Cis) and R 4 a hydrogen atom; and 
echinocandin B, wherein Ri-CO- represents a linoleic acid 
residue (Cie, 2 double bonds) and R4 a hydroxyl group. 

[0020] Glycyrrhizin derivatives are known as components 
extracted from natural licorices and they are widely used 
for cosmetics and sweeteners, "Glycyrrhizin derivatives used 
according to the present invention" is a general term for 
compounds having a common basic framework represented by 
general formula (2) : 

[0021] 

[ Chemical Expression 7 ] 




V 
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[0022] (in which formula: Ru to R X5 are hydrogen atoms or 
appropriate substituents) and these may be single compounds 
or mixtures of compounds; to be specific, they may be 
exemplified by: 18ot-glycyrrhitic acid [in the above- 
mentioned general formula (2), Rn denotes a 
glucuronylglucuronate residue; R i2 a COOH group; R i3 a CH 3 
group; Ru, =0; and Ri 5 a CH 3 group]; 18p-glycyrrhitic acid 
(the same groups as the foregoing) ; . 18a-glycyrrhetinic acid 
[Ru, OH group; R x2 , COOH group; R 13/ CH 3 group; R i4 , =0; and Ri 5 , 
CH 3 group] 18p-glycyrrhetinic acid (the same groups as the 
foregoing) ; 3p-glucuronyl-18p-glycyrrhetinic acid [Ru, 
glucuronate residue; R i2 , COOH group; Ri 3 , CH 3 group; R i4 , =0; 
and Ri 5f CH 3 group]; carbenoxolone [Ru, COOCH 2 CH 2 COOH group; 
R i2 , COOH group; R i3 , CH 3 group; Ri 4/ =0; and R i5 , CH 3 group]; 
deoxoglycyrrhetinic acid [Ru, OH group; R i2 , COOH group; R i3 , 
CH 3 group; R i4 , hydrogen atom; and R i5 , CH 3 group]; 3a- 
dehydroxyglycyrrhetinic acid [Ru, =0; R i2 , COOH group; R i3 , 
CH 3 group; Ri 4 ,=0; and Ri 5 , CH 3 group]; hederagenin [Ru, OH 
group; R i2 , CH 3 group; Ri 3f COOH group; Ri 4f hydrogen atoms; 
and Ri 5/ CH 3 group]; 11-oxohederagenin [Ru, OH group; R i2 , CH 3 
group; Ri 3/ COOH group; Ri 4 , =0; and Ri 5/ CH 2 CH group]; ole- 
anolic acid [Ru, OH group; Ri 2 , CH 3 group; R i3 , COOH group; 
Ri 4 , hydrogen atom; and Ri5/ CH 3 group]; 11-oxo-oleanolic acid 
[Ru, OH group; R i2 , CH 3 group; R i3 , COOH group; R X4 , =0; and 
Ris, CH 3 group]; and non-toxic salts thereof. 
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[0023] Salts of glycyrrhitic acid which have high 
solubilities are particularly preferred; non-toxic salts are 
exemplified by potassium, sodium, ammonium and hemisuccinate 
salts, Glycyrrhizin derivatives may be made into mono-, di- 
and tri- salts, depending on the numbers of their carboxylic 
acid groups: it is normally preferable to use 18p- 
glycyrrhitic acid, its dipotassium salt, its monoammonium 
salt, its diammonium salt, its disodium salt and its 
trisodium salt; and 18p-glycyrrhetinic acid and the disodium 
salt of carbenoxolone . The types of glycyrrhizin compounds 
according to the present invention include the above- 
mentioned free acids, salts and mixtures thereof, 

[0024] The dosages to use of the aculeacins which are active 
ingredients according to the invention are made to be 
dosages whereby efficacy as pharmaceuticals (antimycotic 
effects and physiologically activating effects) will be 
expressed: in general, for adults, the dosages are 10 mg to 
2 g per day. The compositional ratios of the aculeacins and 
glycyrrhizins will vary depending on the types and 
combinations of the aculeacins and glycyrrhizin derivatives: 
compositional ratios may be selected such that various 
aculeacins are solubilized. For example, when aculeacin Ay is 
used, it is normally solubilized with approximately 1 to 4 
parts by weight, or more, of dipotassium glycyrrhizate, or 
approximately 2 parts by weight, or more, of monoammonium 
glycyrrhizate, per 1 part by weight of the aculeacin. When 



aculeacin Dy is used, it is normally solubilized with 
approximately 1 part by weight, or more of dipotassium 
glycyrrhizate per 1 part by weight of the aculeacin. 

[0025] The quantity of an aculeacin which is dissolved may 
be increased by the design of the process for solubilization. 
For example, when there is solubilization by using an 
ultrasonic cleaner the quantity of an aculeacin which 
dissolves is increased in proportion to the time used: when 
ultrasonic treatment is carried out for 60 seconds, there is 
solubilization with approximately 0.15 parts by weight, or 
more, of dipotassium glycyrrhizate or monoammonium 
glycyrrhizate per 1 part by weight of aculeacin Ay. 

[002 6] The upper limit for the quantity of added 
glycyrrhizin derivatives is a quantity where the 
glycyrrhizin derivative itself will form a clear solution; 
this quantity will vary according to the type of 
glycyrrhizin derivative used, but, for dipotassium 
glycyrrhizate it is approximately 85 g/100 ml. The 
concentrations of glycyrrhizin derivatives in the solutions 
of the compositions according to the present invention may 
be appropriately selected: for example, the concentrations 
of glycyrrhizin derivatives which are the concentrations 
needed for the solubilization of aculeacins are 
approximately 0.001% to 30% of the concentrations of the 



aculeacins, such as 0.001%. to 85%, preferably 0.1% to 5%, 
more preferably 0.5 to 2%. 

[0027] In order to manufacture compositions according to the 
present invention, the above-mentioned compositions of 
aculeacins and glycyrrhizin derivatives may, for example, be 
mixed together and, if required, there may also be 
appropriately admixed known pH regulators, isotonization 
agents, stabilizers, expanders, preservatives and the like. 
When mixing is carried out, this may be by mixing a solution, 
wherein a glycyrrhizin derivative is dissolved in an 
aforementioned aqueous solvent, and an aculeacin derivative, 
or by mixing an aqueous solvent, wherein is suspended an 
aculeacin, and a dry or dissolved glycyrrhizin derivative, 
or the dry constituent ingredients of each composition may 
be mixed directly in an aqueous solvent. 

[0028] When solubilization is carried out, the means of 
doing so is not especially restricted, but it is 
particularly preferred to have ultrasonic treatment as 
previously described: the quantity dissolved is increased, 
depending on the length of time of the treatment. Treatment 
times from 5 to 120 minutes are preferred, more preferable 
times are from 30 to 60 minutes. When solutions of aqueous 
compositions and the like are manuf actured, it is preferable 
to use sterile solvents, for example, sterile distilled 
water. It is also preferable to carry out a sterilization 



treatment, such as by means of a 0,22 p membrane filter, or 
another sterilization treatment by means of heat treatment, 
disinfectant gas, or the like. 

[0029] The compositions according to the present invention 
may be either aqueous compositions or dry compositions 
thereof, but dry compositions are particularly preferred, 
because the aculeacins may thereby be stably stored. An 
example which may be given of a process to readily obtain 
dry compositions is to form dry material from a solution, 
once an aqueous composition has been made, by various means 
of drying. Examples of widely used means of drying are 
freeze drying, spray drying and reduced pressure drying, but 
freeze drying is particularly preferred. 

[0030] To specifically exemplify an above-mentioned manufac- 
turing process: manufacturing is carried out by solubilizing 
all of the components of an above-mentioned composition in 
sterile distilled water, after which sterile filtration is 
carried out by means of a 0.22 (im membrane filter and the 
filtrate is dispensed into vials, ampoules or the like, or 
f reeze dried; aqueous compositions may be made when required 
for use by dissolution in distilled water for injection or 
the like. Many of the aqueous or dried compositions 
according to the present invention thus obtained may be used 
as injection agents, but they may also otherwise be used as 
formulations for oral or nasal administration . 
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[0031] The compositions according to the present inventtion 
are beneficial from the aspect of safety because 
glycyrrhizin derivatives are employed; these are very much 
safer than other solubilization agents which have been used; 
with regard to the stabilities of aculeacins in the 
compositions, excellent results for storage stabilities, 
particularly towards heat, are exhibited by the dry 
compositions. According to the present invention, the 
quantities of aculeacins dissolved are markedly increased by 
the addition of sodium salicylate or sodium benzoate as 
dissolution adjuvants, for increasing the solubilizing power 
for aculeacins. 

[0032] When sodium salicylate or sodium benzoate are added, 
the quantities of aculeacins dissolved are increased in a 
dose-dependent manner by adding 0,1 or more parts by weight 
of sodium salicylate, or 2 or more parts by weight of sodium 
benzoate per 1 part by weight of the glycyrrhizin derivative. 
For example, the quantity of aculeacin Ay dissolved when 0.2 
parts by weight of sodium salicylate are added to 1 part by 
weight of dipotassium glycyrrhizate is approximately 6.5 
parts by weight per 1" part by weight of dipotassium 
glycyrrhizate, but, when the quantity of sodium salicylate 
added is made 5 parts by weight, the quantity of the 
aculeacin dissolved is increased approximately 3-fold, up to 
18 parts by weight. 
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[0033] Similarly, the quantity of aculeacin Ay dissolved when 
2 parts by weight of sodium benzoate are added to 1 part by 
weight of dipotassium glycyrrhizate is approximately 6 parts 
by weight per 1 part by weight of dipotassium glycyrrhizate, 
but, when the quantity of sodium benzoate added is made 10 
parts by weight, the quantity of the aculeacin dissolved is 
increased up to 16 parts by weight. The above-mentioned 
aqueous or freeze-dried compositions containing aculeacins 
and glycyrrhizin derivatives, or aqueous compositions or 
redissolved freeze-dried compositions thereof, containing 
aculeacins and glycyrrhizin derivatives, and sodium 
salicylate or sodium benzoate are clear and they may be 
safely administered as pharmaceutical products. 

[0034] When the above-mentioned aculeacin compositions are 
mixed with known infusions, if the quantity of the 
solubilizing agent is particularly small, turbidity is seen 
after mixing. The turbidity may be prevented by* the addition 
of a specified amino acid, such as glutamic acid, aspartic 
acid or cysteine hydrochloride. For example, when 1 part by 
weight of aculeacin Ay is solubilized with 2 parts by weight 
or less of dipotassium glycyrrhizate and diluted 50-fold 
with physiological saline, the solution is turbid. At this 
point, the turbidity may be prevented when 0.1 parts by 
weight, or more, of an amino acid, such as L-aspartic acid, 
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L-glutamic acid or cysteine hydrochloride, are added per 1 
part by weight of potassium glycyrrhizate . 

[0035] The above-mentioned amino acids may be added to 
compositions containing aculeacins and glycyrrhizin 
derivatives and they may be added to compositions containing 
aculeacins, glycyrrhizin derivatives and sodium salicylate 
or sodium benzoate. The quantities of the amino acids to add 
will vary depending on the types and quantities of the 
solubilizing agents used, but it is normally best to use 
quantities such that the content of amino acids is 0.1 to 
0.5 parts by weight per 1 part by weight of solubilizing 
agent, or approximately 1% to 2% of an aqueous composition. 
There is no limitation on the order of addition of the amino 
acids and the above-mentioned sodium salicylate or sodium 
benzoate . 

[0036] 

[ Examples ] The present invention will be described below by 
giving Examples of its execution, without the present 
invention being limited by these Examples , 

[0037] 

[ Example 1 ] Sterile distilled water (100 ml) was added to 
aculeacin Ay (100 mg) and dipotassium glycyrrhizate [manufac- 
tured by Maruzen Kasei K. K. (Maruzen Chemicals); 1000 mg] 
and solubilized by treatment with ultrasound for 10 minutes 
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in an ultrasonic cleaner (Type 2200, 45 kHz, 80 W, 
manufactured by Branson) , and a clear solution was obtained. 
Aseptic filtration was then carried out, using a 0.22 [im 
membrane filter, after which dispensation of 1 ml portions 
into vials and freeze drying were carried out; a freeze- 
dried formulation (Formulation A) of the type which is 
diluted at the time of use was obtained by replacing the air 
with nitrogen, capping and sealing the vials. 

[0038] A freeze-dried formulation (Formulation B) was then 
obtained by treating aculeacin Ay (100 mg) and sodium 
deoxycholate (manufactured by Sigma, 1000 mg) in the same 
way as below TNS1 . Formulation A and Formulation B were kept at 
50°C; at each point in* time, 3 vials were taken out, the 
contents TNS2 are each dissolved in water : acetonitrile (48:52, 
1 ml) and the quantities of aculeacin were determined using 
high performance liquid chromatography (HPLC) . 

[0039] HPLC Conditions 

Column: internal diameter, 4.6 * 150 mm 

Packing: YMC AM-302 ODS S-5 120 *A (manufactured by the YMC 
Company) 

Mobile Phase: water : acetonitrile (48:52) 
Detection: UV 220 nm 
Flow rate: 0.8 ml/min 

Samples: mobile phase (1 ml) was added to a sample; after 
dissolution, 5 |il were injected. 
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Results : 
[0040] 
[Table 1] 



Measurements of Aculeacin Ay Contents 



Formulation 


Solubilizing 
Agent 


Mean Percentage Residue from 3 Vials (%) 


Start Time 


1 Week at 50°C 


2 Weeks at 50°C 


A 


Dipotassium 
glycyrrhizate 


100 


79.0 


72.6 


B 


Sodium 
deoxycholate 


100 


31.5 


30.0 



[0041] As shown in Table 1 , the aculeacin Ay content (% 
residue) after storage at 50°C for 2 weeks was 72.6% for Lot 
A and 30.0% for Lot B: the heat storage stability of the 
formulation using dipotassium glycyrrhizate greatly 
surpassed that of the one formulated with sodium 
deoxycholate. Both samples formed clear solutions when water 
or water : acetonetrile were added. 

[0042] 

[ Example 2 ] Dipotassium glycyrrhizate (400 mg) was added to 
aculeacin Ay (100 mg) ; to these were added sterile distilled 
water (100 ml) and solubilization was carried out by 
stirring, after which the solution was aseptically filtered 
through a 0.22 \m membrane filter and 1 ml portions were 



aseptically dispensed into ampoules and melt sealed, so that 
aqueous injection agents were obtained. 

[0043] 

[ Example 3 ] Sterile distilled water (400 ml) was added to 
monoammonium glycyrrhizate (manufactured by Maruzen Kasei 
K. K.; (800 mg) ; the pH was adjusted to 7.0, using sodium 
hydroxide and hydrochloric acid, after which sterile 
distilled water was added to make the total volume 500 ml. 
To this was added aculeacin Ay (100 mg) and solubilization 
was carried out by means of an ultrasonic cleaner (for 10 
minutes), after which the solution was aseptically filtered 
through a 0,22 fim membrane filter, then 5 ml portions were 
aseptically dispensed into ampoules and melt sealed. 

[0044] 

[ Example 4 ] Dipotassium glycyrrhizate (500 mg) was added to 
aculeacin Dy (50 mg) and solubilization was carried out by 
adding sterile distilled water (50 ml) and using an 
ultrasonic cleaner. The solution was aseptically filtered 
through a 0.22 \m membrane filter, after which 1 ml portions 
were aseptically dispensed into vials , freeze drying was 
carried out, the vials were filled with nitrogen, capped and 
sealed, so that formulations for dissolution at the time of 
use were obtained. 



[0045] 

[ Example 5 ] Sterile distilled water (100 ml) was added to 
aculeacin Ay (100 mg) , dipotassium glycyrrhizate (600 mg) and 
mannitol (400 mg) , which were solubilized by stirring. The 
solution was aseptically filtered through a 0.22 jam membrane 
filter, after which 1 ml portions were aseptically dispensed 
into vials, freeze drying was carried out, so that injection 
agents for dissolution at the time of use were obtained. 

[0046] 

[ Example 6 ] Sterile distilled water (100 ml) was added to 
aculeacin Ay (100 mg) , dipotassium glycyrrhizate (500 mg) and 
glucose (500 mg) , which were solubilized by stirring. The 
solution was aseptically filtered through a 0.22 fam membrane 
filter, after which 1 ml portions were aseptically dispensed 
into vials. The whole contents of 1 of these vials were 
sucked out by means of a syringe and added to physiological 
saline for a drip infusion (500 ml) , so that an injection 
agent for drip infusion was obtained. 

[0047] 
[ Example 7 ] 

Sterile distilled water (40 ml) was added to aculeacin Aa 
(40 mg) and dipotassium glycyrrhizate (160 mg) , which were 
solubilized by stirring. The solution was filtered through a 
0.22 jam membrane filter, after which 1 ml portions were 
aseptically dispensed into vials and freeze drying was 
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carried out, so that injection agents for dissolution at the 
time of use were obtained. 

[0048] 

[ Example 8 ] Sterile distilled water (100 ml) was added to 
dipotassium glycyrrhizate (400 mg) and* aculeacin Da (40 rag), 
which were solubilized using an ultrasonic cleaner. The 
solution was aseptically filtered through a 0.22 \im membrane 
filter, after which 1 ml portions were aseptically dispensed 
into vials, freeze drying was carried out, the vials were 
filled with nitrogen, capped and sealed, so that injection 
agents for dissolution at the time of use were obtained, 

[0049] 

[ Example 9 ] Sterile distilled water (20 ml) was added to 
aculeacin Ay (500 mg) and dipotassium glycyrrhizate (200 mg) 
and solubilization was carried out using an ultrasonic 
cleaner (for 60 minutes) . The solution was aseptically 
filtered through a 0,22 [im membrane filter, after which 0.5 
ml portions were aseptically dispensed into vials and freeze 
drying was carried out, so that injection agents for 
dissolution at the time of use were obtained • 

[0050] 

[ Example 10 ] Sterile distilled water (10 ml) was added to 

aculeacin Ay (1500 mg) , dipotassium glycyrrhizate (100 mg) 

and sodium salicylate (500 mg) and solubilization was 



carried out using an ultrasonic cleaner (for 60 minutes) . 
The solution was aseptically filtered through a 0,22 |im 
membrane filter, after which 0.5 ml portions were 
aseptically dispensed into vials and freeze drying was 
carried out, so that injection agents for dissolution at the 
time of use were obtained. 

[0051] 

[ Example 11 ] Sterile distilled water (8 ml) was added to 
monoammonium glycyrrhizate (manufactured by Maruzen Kasei K. 
K.; 100 mg) and the pH was adjusted to 6.0, using sodium 
hydroxide and hydrochloric acid, after which the total 
volume was made 10 ml by adding sterile distilled water. To 
this was added aculeacin Ay (1000 mg) and solubilization was 
carried out using an ultrasonic cleaner (for 60 minutes) , 
after which the solution was aseptically filtered through a 
0.22 (im membrane filter, then 0.5 ml portions were 
aseptically dispensed into vials and melt sealed. 

[0052] 

[ Example 12 ] Sterile distilled water (10 ml) was added to 
aculeacin Ay (500 mg) , dipotassium glycyrrhizate (100 mg) and 
sodium benzoate (500 mg) and solubilization was carried out 
using an ultrasonic cleaner (for 60 minutes) . The solution 
was aseptically filtered through a 0,22 \m membrane filter, 
after which 0.5 ml portions were aseptically dispensed into 



vials and freeze drying was carried out, so that injection 
agents for dissolution at the time of use were obtained. 

[0053] 

[ Example 13 ] Sterile distilled water (10 ml) was added to 
aculeacin Ay (250 mg) , dipotassium glycyrrhizate (100 mg) and 
aspartic acid (10 mg) and solubilization was carried out 
using an ultrasonic cleaner (for 60 minutes) . The solution 
was filtered through a 0.22 urn membrane ^filter, after which 1 
ml portions were aseptically dispensed into vials, and 
freeze dried, so that an injection agent for dissolution at 
the time of use was obtained. Sterile distilled water (1 ml) 
was added to 1 of these vials, so as to dissolve the 
contents and mixed with physiological saline solution 
(50 ml), so that a clear drip infusion agent was obtained. 

[0054] 

[ Example 14 ] Sterile distilled water (10 ml) was added to 
aculeacin Ay (230 mg) , dipotassium glycyrrhizate (100 mg) and 
glutamic acid (10 mg) and solubilization was carried out 
using an ultrasonic cleaner (for 60 minutes) . The solution 
was filtered through a 0.22 |im membrane filter, after which 1 
ml portions were aseptically dispensed into vials and freeze 
dried, so that injection agents for dissolution at the time 
of use were obtained. Sterile distilled water (1 ml) was 
added to 1 of these vials, so as to dissolve the contents 
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and mixed with physiological saline solution (50 ml) , so 
that clear drip infusion agents were obtained. 

[0055] 

[ Example 15 ] Sterile distilled water (10 ml) was added to 
aculeacin Ay (220 mg) , dipotassium glycyrrhizate (100 mg) and 
cysteine hydrochloride (10 mg) and solubilization was 
carried out using an ultrasonic cleaner (for 60 minutes) . 
The solution was filtered through a 0,22 (im membrane filter, 
after which 1 ml portions were aseptically dispensed into 
vials and freeze dried, so that injection agents for 
dissolution at the time of use were obtained. Sterile 
distilled water (1 ml) was added to 1 of these vials, so as 
to dissolve the contents and mixed with physiological saline 
solution (50 ml), so that clear drip infusion agents were 
obtained. 

[0056] 

[ Effects of the Invention ] It is possible to very safely 
provide aqueous compositions of aculeacins, or dried 
compositions thereof, by using glycyrrhizin derivatives as 
solubilization agents for aculeacins, which are sparingly 
soluble in water. The storage properties of the aculeacins 
in the compositions according to the present invention are 
excellent. The solubilities of aculeacins may be further 
increased by adding sodium salicylate or sodium benzoate to 
the above-mentioned compositions. It is possible to obtain 
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formulations without turbidity 
and mixing them into infusions. 



by further adding amino acids 
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y ^ y ?>&&&st*iam wmhx** v> u 
7^1/7 -»S£^y ?>mt?v ?)vmi- h y 
9 A^fcttft&ss^- h u 9As^w-r5a««ifcaan 



(11) 
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20 



tftctti/ro. i~o. 6M«*$ir>tt*tt«j£tt© 
a i ~ 2 xes^rr**^ Kttffi-rn«J:^. 73 / 

[0 0 3 6] 

[0 0 3 7] 10 
[^«W1] T^T^AtI OOmgtyiWPU 
^>«y*y«>A C*l#fcfi«t«) lOOOmgfcfc 
0. *SB*S*1 0 Oml £ln*.. filfaHfc»lg (BR 
ANSON&JJ Type2200S 45KHz, 8 

ow) fcri o&ifflfflffiw&su BfiWbs*TS^ 

-fcJ:0«5B»aft, A-f7JHClmiro»ttU $ 



< [0 0 3 81 t9LT9V7f/>hr 1 OOmgtr** 
5/3-J«th'JW (S^tfcH) lOOOmgfct 
0, »Tl^ttirffi9l/. *tttt*8ffl (KJSIB) S3 
&. |«WA*«k^««!lB*B0X:»C«#t, *^"C3 
A-f7JHro««0WU &4£*:7"feh:=.MJ* 
(48:52) lml fcT8*UT> KBtttti'OTh 
^574- (HPLC) SffllrVC. 7^P7'»At^ 

[0 0 3 9] HPLCfcfr 
#7A:rttl4. 6X1 5 0mm 
*«JW:YMC AM-3 0 2 ODS S-5 12 
OA (YMCttS) 

lMWB:*:7-feh=hy^ (4 8:52) 

ttffl:UV220nm 

WS&: 0. 8ml/ml n 

K8 : V>?Mz&m 1 m 1 £lDA«#» 5 1 fiiA 

is* 

[0040] 
SI] 











5 o'ciara 


5 0*C2aiffl 


A 




1 0 0 


79. 0 


72. 6 


B 




1 0 0 


3 1.5 


30. 0 



[0 0 4 1] Slfc^bfc«fc5fc. 501C2aiHH&#ft 
(D7ifU7^>Arfsm Qm%y ti, LotA#7 
2. 6X. LotBdt3 0. OXTftD, t^+SO- 
)U&± h U ^ATfaBflJbfcfcroiCifc^WVU?^ 

: 7-t h y funmnz. i. o SKftfcKifc 

[0042] 

[*««2] 7^P7-»A T 1 OOmglC^iJ^U 
9 t ^*^U!>A4 0 0mgS»3nU CtlfcJKajRB 
*10 0ml$Jg*, 0. 22/t 

ir?7>7Mzto&-mv, *m*tm&n. 

[0043] 

[&«W3] j"J9WJ?>ftqE/7:'%=9A (*t« 



fcfifctfcR) 8 0 0 m g K*S8fi8ffl*4 0 0ml SfcJ*. 
*KflS^hU^ARl«t»Sffl^TpHS7. OICHR 
l/&«*&ffifcS*£in*.£*S 5 0 0 m 1 fc Ufc. Ctl 
fc7*V7-»Ar 1 0 OrngSBitoU jBSfcttiMI 

(1 0#ITO lC«fcoTlI«fi:3ttfc&0. 2 2/im©* 
40 >7<7>74 Ajr-lTCftnGlft. ffiTOK 5 m 1 f 
tJ7>7>fc#aU«B!l/fc. 

[0044] 

[g««4] 79U7'y>Dr5 0m8[Z{f^)VVf- 
>»$>*iJ«>A5 0 0mgl£8iIlU *m*S©*5 0m 
1 SlmAjBt&tt»8*flfflU1iJS<bl/fc. 0. 2 2/i 

mo/ >7*7 ^7^f ;k^-teT«m«a«, mmfct 

[004 5] 

SO [SUM 6] 7*W-»At 1 OOmg, ^'J^WJ 
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y>»y*U^A6 0 Omg, V>r:y M 0 OmgS 



22 



[0052] 



tO. JmiC*8»aie*l 0 0ml m*Xmi>m [SfeifiWl 2] 7*V7'»A7 6 0 0mg, ^>J^ 
0. 2 2<tm©*>7'5>7^*-fcT«iB y^>R-7*y»>Al 0 0mgRtffc§,#K7*h y>A 
*m £Stt IClml W 7 JHC#tt U*»tt*fe SOOmgSfcO. *8*9* 10ml Sin*. jS#& 



i$mme] 7^w7^>Arioom g . yu**y jhco. smi-fo^au mtm&fi^ m$m 

^>»$>*y7A6 0 0mg, y;W3-X5 0 0mg^ ffittJSISflfc. 

tD. rnfcj«»«tS*10 0ml&fiD^T«»LpIig [0 0 5 3] 

fcU 0. 2 2nm<D*>7y>74)W-\ZTimm 10 [&«tf!l 3] 7? W7«»At 2 5 Omg, ^'J^ 

m ftBHC lm lT^7^HC»ttl/t. -t©5 y^>«i?* 'J Al 0 Omg&tf7*/T7*>»l 0 

Sl*$i:9, &SffiT£ftR?IU5 0 0ml<D£ffiffi mgfciO. «»«ffl* 1 0 m 1 Sin*. i@*«i*i»l8 

mmmmfat. (6o*» $ffiv>T«nsfci,fc. o. 2 2/im©/>^ 

[0 0 4 7] 5>7^v*-irc*8i*ifi& *sBttic/W7;uci 

l^««7] 7* W75/>Aa 4 Omgfc^'J^U'J? m 1 1*t)»ttU JMSttttSffK M#mMmtM*& 

>»5>;&y7A16 0mg£fcD, SMS*4 0ml £. £©/t-f 7*l**£Dfc»fc«*lm 1 SfcAT 

£Jta*.T«#U«JJ8ft;l/, 0. 2 2tfm©*>7~5>7 «j»U nn££a*88E5 Om 1 «f Cjg^LSWftjft 

* ;i^-ic-ds»»m 1 m 1 -r^/u tjv mmm&wt. 

\zttitbm&mft^ mmm&xmfttt. [0054] 

[0048] a? [^ltW14] 7^W7-»A r 2 3 0mg. tf*)?)V 

[&S6W8] 7i'W7>'>'Do4 0mgtyU?;V , J5 1 U^KPftUtrAl 0 OmgRtf$Ot*S>Kl Om 

^ttf*yCA4 0 0mg?££D, ft&$ff*100m gStO. HiDiiilOml&M. ffifffc»s£88 

ISttA. iH*ftfc»S£fflV>TliJ«{bl/fc. 0. 2 2 (6 0$» £JBV>TfiI*<fcLfc. 0. 2 2/tmO^>^ 

jtm©*>7*5>7^*--»::Tfc»itia«. fcBttfc 5>7<<;l^-fcT*lMitjl«. ttm&W7Attl 
;H 7JHt l m l ro#au «ISttji*ff m l f:3#au «tS«ii«ff K flii$i8*aatt9*# 

«. tfg. #»* U fc. Mm 7* 1 *£ t DfcBiW* 1 m 1 SJDAT 

[0 0 4 9] s#u cn&&aAaiK5 0mi*t>ics-&ts^jA 

[£«W9] 7* 1/730^7 5 0 0mg&?U?Jl'iJ «ffi«3WS#fc. 

^>K-7*y9A2 0 0mg£ty, J8f|»iS*2 0m [0 0 5 5] 

1**11*, fiS»&i*8 (6 0#) Sffl^TfI»fl;U 30 {$Mmn 7?I/7'»Ar2 2 0mg, ifU* 1 * 

fc. 0. 2 2 /imO^>^7>7^ JW-fcTittil U^>ft?*U0Al 0 0mgRtf->X5r-f >8B6ttl 

ft. «BWC/W7;PfcO. 5m 1 ro»aU JSUISft OmgfcfcO, 1 Om 1 fcllt*, ffitftefti* 

*€ffV», 88 (6 0$» SfllHTiiJSfcUfc. Q. 2 2/tmO^> 

[0050] 75>7.f ^^-icrjisBataa, *b»c/h 7^C 

BdMi o] 7^i^7«»at 1 5 o omg. *y? 1 mi rare l. *«gftji«ffv». mmmtmm 

;Py?>KS>*y»7Al 0 OmgStft"Jf;«th'J #fc. E©W7^1#£fcDfcM*»Mral fclO*. 

7A5 00mg££D. «»*B*1 OmlSUl*. IS T«*U £ft££S*t£i$5 Om 1 *Kg£t293& 

*«8c*H8 <6 0#) «ffl^TiT»fcUfc. 0. 2 2m juMumeftfc. 

m© 4 Jl^-fcT*l«it«ft, *SH»fcM [0 0 5 6] 

^7;HC0. 5mirt?»ftU «EIS«»*ffV». J8»$ 47 [52W©3&*] jfcJIJgttT*^* V7-»8lfc&L 

[005 1] o . 5fc£eati*< u«fl:anfc*ttiafiJ5«*fcii-€-©«; 

Bft&tt») 1 0 0ragl:ftffi|gg*8m 1 Sin*.. * 9!©l&«tttt7* 1^7 ^>«©«#ft«tt»C«nTV> 

»<W-hy*A2K«&K*fflV>TpH*6. OCWRl/ *. iEfilftttlCU-y^JWKT-hy £A3;&li* 

fctt«l»««**aqA.±*«10mli:Ufe, CtllC7 JBS«7-hy 7A«»ftrt-*Ci:IC*0. 7^l^7^^ 

^W75/>A T 1 0 0 OmgfcSSint. I8S»»#S «©J8j»«S*toa**J:t*"HBi:ftofc. 

(6 0^W) »Cj:oTiiISfl:3*fc«0. 2 2/tm©^ 75y»«*W*CtlCj;DiaaiCfittUTt>e» 

>7'5>7^JPi'-tT«»«jftft. ««WIC0. 5m UfcH»»£fc5££ft*Ut8fcft?fc. 

ir'37>7';Hc»ab«BBLfc. 50 



[0 046] 



tt^ffi (6 0^) &«ViT«I«fl:Ufc. 0. 2 2<tm© 
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STATE OF NEW YORK 
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On this day personally appeared before me Elisabeth A . Lucas 
who, after being duly sworn, deposes and states: 

That he is a translator of the Japanese m £ English languages by 
profession and as such connected with the LAWYERS' & MERCHANTS' 
TRANSLATION BUREAU; 

That he is thoroughly conversant with these languages; 

That he has carefully made the attached translation from the original document 
written in the Japanese language; and 

That the attached translation is a true and correct English version of such original, 
to the best of his knowledge and belief. 



SUBSCRIBED AND SWORN TO BEFORE ME 

THIS JUN 3-2005 



Susan Tkpley 
Notary Public, State of New York 
No. 01TA4999804 
Qualified in Queens County 
Certificate filed in New York County 
and Kings County 
Commission Expires July 27, 2006 
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